The type II signal peptidase of Legionella pneumophila.
Legionella pneumophila is a facultative intracellular Gram-negative bacterium that has become an important cause of community-acquired and nosocomial pneumonia. Recent studies concerning the unravelling of bacterial virulence have suggested the involvement of protein secretion systems in bacterial pathogenicity. In this respect, the type II signal peptidase (LspA), which is specifically required for the maturation of lipoproteins, is of particular interest. This paper reports the cloning and functional characterization of the L. pneumophila lspA gene encoding the type II signal peptidase (SPase II). Activity of the L. pneumophila LspA was demonstrated using a globomycin sensitivity assay in Escherichia coli. In L. pneumophila, the lspA gene is flanked by the isoleucyl-tRNA synthetase (ileS) gene and the gene encoding a 2-hydroxy-3-deoxy-phosphogluconate aldolase. Although there is no apparent physiological connection, transcriptional analysis demonstrated that, as in some other Gram-negative bacteria, lspA is cotranscribed with ileS in L. pneumophila. Finally, in silico analysis revealed that several proteins known to be crucial for virulence and intracellular growth of L. pneumophila are predicted to be lipoproteins. These include, in particular, proteins involved in protein secretion and motility. Results obtained strongly suggest an important role for LspA in the pathogenicity of L. pneumophila, making it a promising new target for therapeutic intervention.